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To all whom it may concern:

Be it known that I, Jermax Rosares, a
citizen .ot the Republic of Chile, and a resi-
dent of the borough of Manhattan, city,
county, and State of New York, have in-
vented certain new and useful Improve-
ments in Surveying Instruments, of which
the following is a specification.

This invention relates to instruments used
for surveying purposes and an object there-
of is to provide means automatically op-
erable” whereby mno- difficulty will be ex-

_perienced in the use of the instrument, the

adjustments necessary in the case of sur-
veying instruments as now constituted  be-
ing eliminated. ; :

Another object of the present invention is
to provide a surveying instrument wherein
gravitation and the floating properties of
liquids are relied upon for always main-
taining the instrument in condition for use
and for insuring accuracy of the instru-

~ment-at all times. :

25

30

As well understood, in surveying instru-
ments as now -constructed, a great deal of
time is consumed in adjusting the instru-
ment for use, these adjustments being neces-
sary in order that accuracy of the instru-
ment may be insured before the same. is
placed for service and this being so it will
be understood that unless the instrument 1s
so adjusted the accuracy of the survey will
be destroyed, and hence it becomes an object

- of this invention to provide an instrument

35

- 40

45

50

85+

wherein these adjustments are taken care of
automatically. -~ v i :
In the accompanying drawings I have

illustrated an embodiment of my invention, .

and referring to these drawings in gen-
eral,—.
TFigure 1

my invention, the embodiment here illus-
trated being applied to the ordinary field
glass forming a part of the usnal surveying

instrument; :

Tig.'2 shows my improvement in eleva-
tion removed from the telescope or field
glass; and : :

Tig. 3 is a section taken through Fig. 1
on the line 3—38 for example, in the direction
of the arrows. - . . i

Referring to ‘the drawings in detail, in

- Fig. 1.1 have illustrated a field glass or tele-
scope 1 which may be of any desired con-

: illustrates-in part sectional ele-
_vation a surveying instrument embodying

struction, this member in the present in-
stance being shown more or less diagram-
matically inasmuch as the particular con-
struction of the same forms no part of the
pbresent invention. .

Mounted within the telescope and prefer-
ably spaced from the walls thereof is a
tubular member 2, this member being. con-
centric with the telescope. .The tubular
member 2 is filled with liquid 8, as will be ap-
parent from an inspection of Fig. 3, this
liquid being rectified liquid vaseline for ex-
ample, or any other suitable transparent
liguid that may be desired. The walls of
the member 2 are provided with ports 4 in
communication. with the “interior of the
member 2 and also in communication: with

.cylinders 5 mounted exteriorly of the mem-

ber 2. I have here shown three of these
cylinders but it is to be understood that the
number may be varied as desired. Within
each cylinder is a piston 6 controlled by a
spring 7, the tension of which may be ad-
justed it desired through the. medium of
adjusting screws 8. The purpose of. this
construction is to always insure that the
contraction and expansion of ‘the liquid 3
within the tubular member due to climatic
or other conditions will not .affect the ac-
curacy of the instrument. S

Within the tubular member 2 T provide
concentric rings 9 and 10 respectively, these
rings being preferably thickened at the por-
tions designated 11 and reduced at 12 for a

purpose which will be pointed out herein-

after. These rings are secured to but'spaced
from. each other at their thickened portions
11 by a member 13 extending lengitudinally
of the tubular member 2. The reduced por-

tions 12 of the rings are secured to but.

spaced from edch other by an air chamber
14 but it is to be understood that- this air
chamber may be dispensed with and some
other means such as‘a float for example may
be substituted therefor. Mounted for rota-
tion in the reduced portions of the rings 12
and also extending longitudinally of the
tubular member 2 is a shaft 15. Secured
to this shaft is a- transverse. member 15" to
which is pivotally secured a disk 16 which
as will be seen from. an inspection of Figs.
9 and 3 is suspended ‘within the tubular
member 2 and therefore in the liquid 3
therein. The disk 16 is provided with: two
slots at right angles to each other, viz. &
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vertical slot 17 and a horizontal slot 8,

the latter being at the lower extremity- of -

the former. Rlcrldly secured to the lower
end of the disk 16 is a bridge 19 extending
longitudinally of the tubular member 2 and
provided adjacent its ends with alidades 20
and 21. These alidades are at all times par-
allel to the horizontal slot.
The rings 9 and 10 and the apparatus car-

ried thereby which has just been described,
are freely movable within the tubular mem-

* ber 2 and by reason of this fact and that the
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' plvot and movement impar ted to it about an -
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“-adjustment or ‘settirig of the instruments as-

45

lower portions 11 of the rings are thickened,

the tendency of the rings will be to move e at
all times into the p081f10n shown in ¥ig. 3,
this movement being assisted by the an
chamber 14 so that regardless of the posi-
tion in which the field 0‘1‘1SS is held the siot
17 in the disk 16 will ftlways assume a ver-

tical position.

It will be seen, therefore, that the disk 16
has movement about two  axes at right
angles to each other, to wit, movement on 1f S

axis at right angles to this movement by

rotation of the rings 9 and 10.
In use, therefore, ag just pointed out, the -

slot 17 wlways assumes a vertical posﬂ;lon,

being brought to that ‘position by gravity
and the properties of the liquid 3. Tt will -

be seen also that for the same reason the

alidades 20 and 21 will alwaysiassume a po-

sition in line with the slot 18 and that the

latter despite the fact that the rings 9 and g

10 may be motated within the tube 2 will
always be brought by gravity and the liquid
3 to a horizontal position. It is therefore
possible to use the instrument of the present

“anvention without first setting the telescope

for horizontal adjustment. Tn other words

with the present instrument it is possﬂole to -

obtain -accurate surveys without the initial

required ‘with instruments as constructed up
to the timme of this invention.
It will be apparent also that through th(,

“medium of the piston 6 that demnﬂement
of the instrument due to expansion qnd_ con-
~ traction of the liquid under climatic condi-
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-tions 1s avoided.
It will be obvious from the f01 egoing that
while T have here illustrated md de%cuaed”

an embodlment of my invention, changes
may be made-in the details of con%tructmn
1llustmted and described within the pur-
view of the invention.

What is claimed is:

1. In combination, a tube and a disk piv-

“otally mounted in said tube and having two
‘slots therein at right angles to each other,
'said disk having movement about two dxes

- which are at right angles to each other.

=
=

2. In combination,

by

a tube  containing -
, liquid, a disk pivotally mounted therein and -
provided with a horizontal and a vertical

1,380,333

slot, and means codperating with the liquid

to assist gravity in mfuntammo the last-

1nmed slot in vertical position.

3. In combination, a tube, a disk pivotally
mounted in said tube and provided with a
siot, a member wmached to said disk and

-having right members at its ends in-aline-

ment with said slot:

4. In combination, a tube having liquid
therein, and a disk in said liquid pwotally
mounted in said tube and provided with two

slous at right angles to each other.

In a surveying instrument, the com-
blnatlon of a tubular member -containing

“liquid, a disk pivotally mounted within said

member and an air chamber operatively con-
nected to said disk and functioning to assist

_in causing the disk to assume a vertical po-

sition relative to said tubular member.

6. In g surveying instrument, the-com-
bination of a tubular member contalmng
liquid, a disk pivotally mounted within said
meniber, an air chamber functioning to
assist in bringing the disk to a vertical po-

sition and means for automatically compen- ¢

sating for contraction and expansion of the
lignid within said member.
7. In a surveying instrument, the com-

bination of a tubular member contammor_

liquid, & disk having slots therein at rlrrht
angles to each other, said disk being piv-
0ua11y mounted in said tubuhr'member a
cylinder exterior of said tubular membel,
a spring-pressed piston in said cylinder and
a port in said cylinder communicating with
the liquid in the tubular member f01 com-
pensating for eXp‘lIlS‘O‘“l and contractlon of

“the liquid.

8. In a surveying instrument, the com-
bination of a tubular member, sp‘tced con-

“centric rings suspended in said tubular men-

ber, a rotatable shaft secured to said rings,
a disk mounted on said shaft, said disk

. having slots therein at right anOles to each

other and alidades secmed to and carried
said disk automatically maintained
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parallel to one of the slots in the disk and .

parallel to the faces of said disk.
9. In’ a surveying instrument, the com-
bination of a tubular member contfunmg

-liquid, spaced concentric rings within said

tubular member and freely “movable rela-
tively thereto, a disk pivotally secured to
said rings and an air chamber secured to

- said rings whereby the rings will be auto-

mwtlcally moved to position to cause the disk
to be suspended vertically relatively to the
lOIlO‘Itudln‘ﬂ axis of said tubular member.

10. In a surveying instrument, the com-
bination of “a -tubular member; concentric
rings spaced from each other and mounted
Wlthln said tubular member, said rings hav-
ing thickened portions and reduced portions,
a disk pivotally secured to said rings ad-
jacent the reduced por’rlons thereof sald
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rings functioning automatically to bring the
disk at all times to a vertical position Tela-
tively to the longitudinal axis of the tubu-
lar member.

11. A surveying instrument comprising
field glass, a tubular member thercin con-
taining liquid, spaced rings within said
tubular member said rings bemo thickened
at corresponchncr points 1n their periphery,
means for rigidly securing said rings to each
other at their thickened portions, said means
functioning to maintain the rings spaced

from each 0uher a shaft extendlncr longitu- -

dinally and plvotally secured to the reduced
portions of said rings, a disk secured to the
last-named member, said disk being pro-
vided with a horizontal slot and a vertical
slot, an air chamber secured to said rings ad-
J‘Lcent the member carrying the dlsk, ali-

3

dades secured to said disk and at all times
parallel to the horizontal opening in the
disk and to the faces of said disk, a cylin-
der mounted on the exterior of said tubu-
lar member and between it and the walls
of the field glass, a spring-pressed piston
within said cylinder and a port establish-
ing communication between said cylinder
and the interior of said tubular member
whereby contraction and expansion of the
liquid is automatmﬂy compensated, the
thickened portions of said concentric rings
and the alr chamber {unctioning to bllll”'
the disk at all times vertical to the lonm-
tudinal axis of the fleld glass.

This specification 51<med thig 6th day of
April, 1920,

JERMAN ROSALES.
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